Expression of constitutively active Rab5 uncouples maturation of the Salmonella-containing vacuole from intracellular replication.
The enteric bacterial pathogen Salmonella typhimurium enters and proliferates within both phagocytic and non-phagocytic host cells. Upon entry, the bacteria reside in membrane-bound vacuoles (SCVs) that mature with time, as evidenced by the sequential loss of early endosomal markers, followed by the selective recruitment of a number of lysosomal membrane glycoproteins (LAMPs). This remodelling process renders the SCVs non-fusogenic with lysosomes and is also thought to create a vacuolar environment permissive for replication. We demonstrate that disruption of the endocytic pathway by the expression of a constitutively active form of the small GTPase rab5 (rab5Q79L) significantly altered the biogenesis of the SCVs without inhibiting bacterial replication in HeLa cells. Expression of rab5Q79L caused the retention of early endosomal markers on SCVs and early acquisition of LAMP2, and led to an increase in the kinetics of intracellular replication. We also demonstrate that a significant fraction of LAMP2 in SCVs is derived from the cell surface via endocytosis rather than via the biosynthetic route. Further, in fibroblasts lacking a functional AP3 adaptor complex, in which all newly synthesized LAMP is delivered to the cell surface, recruitment of LAMP to the SCVs remained unaffected. These findings raise the possibility that all the SCV-associated LAMP could be derived by endocytosis from the cell surface.